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SOLAR OBSERVATIONS

SOLAR AND SKY RADIATION MEASUREMENTS DURING
AUGUST 1934

By Irving F. Hanp, Assistant in Solar Radiation Investigations

For a description of instruments employed and their
exposures, the reader is referred to the January 1932
REevIEW, page 26.

Table 1 shows that solar radiation intensities averaged
above normal for August at Washington, close to normal
at Madison, and below normal at Lincoln.

Table 2 shows an excess in the total solar and sky
radiation received on a horizontal surface at New York,
Fresno, Pittsburgh, and New Orleans, and a deficiency at
all other stations for which normals have been computed.

Polar continental air masses were indicated on all days
when turbidity measurements were made, as shown in
table 3.

Polarization measurements obtained at Washington on
4 days give a mean of 58 percent with a maximum of 60
percent on the 27th. At Madison, measurements on 11
days give a mean of 47 percent with a maximum of 58
percent on the 28th. The values for Washington are
above the August normals, while those for Madison are
below normal.

TaBLE 1.—Solar radiation intensities during August 1934

[Gram-calories per minute per square centimeter of normal surface]
WASHINGTON, D. C.

Sun’s zenith distance

75.7°

8a.m.| 78.7° | 75.7° | 70.7° | 60.0° | 0.0° | 60.0° | 70.7° 78.7° | Noon

Date 75th Air mass Local
mer. m?an

i solar

time ALM. P. M. time

1 Extrapolated.

MADISON, WIS.

L1
1.34(1.22)|.__
+.02) .13 e e

LINCOLN, NEBR.

80

. . . 109 1. . . .
+.03| +.01} +.01) +.00| —. 03} —. 05| ~.04] —.10] —.10]._____

Departures._.|......

BLUE HILL METEOROLOGICAL OBSERVATORY OF HARVARD

UNIVERSITY
Aug 1..__.....] 13.6 1.8
Aug. 2. .. 12.7 12,2
Aug. 3 18.6 15.1
Aug. 4 13. 2 9.5
Aug. & 10. 6 6.0
Aug. b 7.6 8.5
Aug. 7 10.2 10. 8
Aug. 8 13.6 15.1
Aug. 1 13. 0 12.7
Aug. 17 10. 2| 10.6
Aug. 18. 12.7] 13.8
Aug. 210 6. 3, 6.0
Aug. 22, 1.1 11.9
Aug. 30. 7.1 7.1
Ang. 31 b . o] O3 1.00] 67| ifemema e eeas

Means. ...
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TABLE 2.— Average daily totals of solar radiation (direct + diffuse) received on a horizontal surface
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Gram-calories per square centimeter
Week beginning— . : Mount
‘Wash- New Pitts- Fair- Twin New | River- | Blue Friday
ington |Madison) Lincoln | Chicago| yory | Fresno | puren | panks | Fally |18 J0N8| Miml ) organs| “side | mill | &I | ‘Harbor
cal cal cal cal cal cal cal cal cal cal cal
517 546 503 703 477 370 600 578 438 370
204 367 402 694 356 301 614 530 424 403
204 443 300 647 3233 252 578 562 478 433
410 466 406 595 414 201 621 492 530 345
601 361 461 594 468 218 522 462 457 376
Departures from weekly normals
+-50 +78 +02 159 +9 | +33 +14 ") -77 —25
—144 —88 -+39 463 —37 +12 419 . —80 =460
+134 —2 —49 +42 -19 —42 —14 | eeas +15 +97
+1 -+24 -1+95 422 +51 =5 449 I ... -+35 +5
+175 —45 +105 444 +90 —35 =28 foocaee —29 +13
Accumulated departures on Sept. 2
+2,420 | —-2,163 | 46,251 | ..___... 414,191 | —7,945 | —1,498 —896 | 45,601 | __. —5,020 { 7,847 |eome e e [ee e cm e e

1 New normals belng prepared.

TasLE 3.—Total, I,,. and screened, I, I, solar radiation inlensity measurements, oblained during August 1934, and determinations of the

atmospheric lurbidity faclor, 8, and water-vapor content, w=depth in millimeters, of precipitated

AMERICAN UNIVERSITY, WASHINGTON, D. C.

| ) Lims—In
. 1.y 1.94
Date and hour angle al?,?tlgae Air mass In | I, I, Brmr Bry- Bmean w Alr-mass type
Percentage of solar
constant
° 7 m gr. cal. gr. cal. gr. cal. mm
29 43 2,01 1.130 754 0.723 0.018 0.078 0.062 72.0 12.3 19 | P,
30 30 1.98 1.138 7%5 L7248 0468 .05 .035 71.2 11.0 11
B32a. ... .. 39 4% 1,55 1.201 821 737 044 . 054 .049 8.1 14.4 44
B 40 22 1.54 1.210 932 7aR 042 . 053 . 050 78.3 14,1 41
X 44 12 1,43 1. 246 929 757 042 . 108 .075 75.4 9.6 6
3: 44 56 1,41 1. 251 . 930 758 042 . 100 . 071 76.0 9.9 8
B 46 1§ 1,39 1.251 976 i) 046 . 052 .049 79.6 13.0 32
¥ 47 00 157 1.219 87 L770 052 . 054 . 053 79.0 13.0 33
: 47 45 1.35 1,259 974 LTT2 . 052 . 058 . 065 79.5 13.0 35
R 48 30 1.33 1. 265 975 LT72 048 . 054 . 051 80. 4 13.6 38
2: 49 07 1.32 1,282 938 774 048 . 042 045 80.9 14.2 44
2: 50 00 1, 3 1.27 9838 L7 . 048 . 040 .043 8L.6 14.3 45
1: 64 07 L1 1. 301 978 777 .048 . 058 . 058 82.2 13.5 45
1: 84 44 1,10 1.294 977 L7176 . 050 . 068 . 059 82.2 13.8 46
055 8. e iaoo 86 00 1.09 1.233 971 . 750 046 040 L043 83.9 15.1 50
0:5la. .- 66 25 1.0% 1.253 071 . 751 .048 . 040 L 044 83.9 18.1 50
0:43 a_ 67 12 1.04 1,259 939 .739 054 .030 . 067 81.6 15.0 60
0408 ___.._ T TR 7 1.09 1.240 | 939 L7338 . 070 . 082 .076 79.8 13.3 50
Aug. 6, 193
507 8. e e 20 40 2.81 857 84h .710 . 038 .078 .073 5%. 4 8.9 41 Pe
5:03a. 21 22 2,74 A 847 .71 . 035 L0382 . 084 59.60 8.1 3
4508 Lo 22 0% 2.64 .970 861 L713 032 . 074 . 078 62. 4 10,2 5
4:56 a_ 22 48 2.57 1. 600 560 L726 036 . 033 .07 65.0 12.4 16
4:224a 29 20 2.04 1. 158 a9 L T57 04 . 044 . 046 74.2 13.2 28
4:07a__ 32 14 1. 87 1. 195 970 .80 €63 . 034 .078 69. 8 8.9 3
3:23a__ 40 47 1.53 1. 236 1.023 . 855 085 . 079 . 082 72.% 7.8 3
3:208._.__ 41 18 1. 51 1.245 1.025 . 857 050 . 080 L 050 73.6 8.1 4
2:33a_.... 50 03 1.30 1. 203 1.016 L B27 050 L0684 . 057 70.6 11.2 17
2308, o eiaiaa 50 36 1.29 1.323 1. 014 L824 042 . 058 . 050 80.% 11.2 18
(15 7 R, 66 45 1.03 1. 362 1. 100 .902 030 . 100 L0095 7.5 5.5 2
B 10 i TN 33 00 1.62 1. 218 1.000 809 .073 07 . 074 73.2 10.0 9! P,
3:12a._... 38 33 1.60 1.218 1. 003 .510 .073 . 066 072 73.8 10.6 10
243 a..... 43 44 1.45 1.231 1. 007 .84 . 063 .07% .07 75.8 9.4 8
2:3%a._ ... 44 25 1.43 1. 206 1. 020 .814 052 . 080 . 036 7.8 11.8 17
2:108...__ 49 03 1.32 1.323 1.01% .822 . 052 L0738 . 085 78.3 10.0 10
2:06a..... 49 51 1.32 1. 346 1.021 .823 . 033 .073 L0553 79.2 9.5 8
1:118 p..... 56 37 1.19 1. 330 1.075 . 865 . 052 . 070 . 061 80.4 8.9 7
1:20p.._.. 88 07 1.20 1. 360 1.075 . 8687 . 085 .071 . 063 79.8 9.3 7
2:20p... 47 37 1.38 1.333 1.075 790 . 036 045 042 818 12,7 25
2:25p... 46 46 1.3% 1.343 1.014 . 800 . 032 . 046 . 039 82.1 12.5 25
2:48p_.. 43 09 1.48 1.270 1.017 817 . 063 . 068 . 067 76.8 11.0 14
2:50 p... 42 39 1. 43 1. 259 1.019 817 L4972 . 066 . 069 76. 4 10,1 10
3:31p-.. 34 14 .77 1.2:6 L9708 TN L 043 . 048 LS 76.2 13.1 30
3:34p... 34 02 1.78 1.207 L978 L7748 . 054 . 046 . 050 76.2 13.6 32
4:21 p... 25 50 2.29 1.137 . 886 LT3 L0412 . 096 . 069 67.6 8.8 4
4124 Do iaae 25 03 2.37 1.098 . 836 LT41 . 050 094 .077 64.8 7.8 3
3:21 35 11 1.89 1.231 1.020 .830 077 . 069 .073 73.0 9.2 8 |Pe
3:17 36 55 1.67 1.212 1.021 .831 032 . 086 .07t 73.0 9.1 6
1:43 52 14 1.26 1.326 1.077 .863 030 052 . 068 79.0 10.3 12
1:39 52 53 1.25 1.327 1.079 . 885 030 052 . 066 79.0 10.3 12
Atmospheric conditions
Polariza-
Date ’{‘gﬂgeé”" Wpi:ghﬁ}_es Direction | Visibility Skfml;lsue Y.lméa Per- Clouds and remarks
21 10 12 4 54.6 | Cumuli.
20 12 20 [ 58.2 Do.
19 9 30 5 50.8 | Light haze.
16 10 30 6 59.3 | Light to moderate haze.
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TasLe 3.—Total, I, and screened, I, I, solar radiation intensity measurements, obtained during August 1934, and determinalions of the
atmospheric turbidity factor, 8, and water-vapor content, w=depth in millimeters, if precipitated—Continued

BLUE HILL METEOROLOGICAL OBSERVATORY OF HARVARD UNIVERSITY

Tywe Tumo-Im
1.84 1.4
Date and hour angle aﬁﬂlﬁﬁe Air mass In I, I Brmer Bry-r Bmeen w Air-mass type
Percentage of solar
constant
Aug. 1, 1984 e ! m gr. cal. gr. cal. gr. cal. mm

1.41 0.930 0.710 0.575 ... _____. 0.177 0.177 62.4 13.0 35.8 | Pc
1.11 1104 . 799 .B842 0. 151 . 185 .173 68. 5 9.9 13.0
1.71 .937 718 . 590 .179 . 152 . 168 58.8 9.1 5.7 | Pc
1.61 1,105 . 806 . 650 110 . 005 . 102 .1 10.5 11.0 | Nrc
1.30 1. 198 . 854 .879 .103 . 095 .099 73.8 10.3 13.0 | Tq aloft.
1.24 1.205 . 862 . 686 .103 098 . 100 71.6 10.6 15.0
109 1.273 . 884 . 696 . 090 . 092 .091 78.1 10. 5 18.0
110 1. 256 . 869 . 686 . 094 . 008 . 098 5 10.8 20.0

Nrc
1.18 1.121 .828 . 662 . 169 .134 .152 69.2 4.4 1.4 | Tg aloft.
1.49 1.314 .915 .729 . 046 . 056 . 051 78.8 9.1 6.3 | Pc
1.48 1.310 .901 711 .038 . 047 042 80.6 1.2 16.0
1.40 1.238 . 885 . 680 . 069 . 062 . 066 77.4 11.8 21,0 | Pc
1.58 .959 . 700 . 555 . 148 110 .129 66.0 15.2 58,0 | Nec.
1.53 . 963 JT04 . 559 . 150 . 140 . 145 684.3 13.3 33.0
1.3 1.087 L7714 .610 . 140 122 .131 710 3 41.0
2.80 .895 .87 .532 .072 . 065 . 088 63.0 15.6 49.0 | Pc
3.30 .832 .670 . 535 .061 . 052 . 056 619 15.2 37.0
1. 56 1.148 .817 . 680 . 097 . 104 . 100 70.2 9.7 8.0 | Nec
1.15 1.250 . 890 W71 . 081 .08 . 038 77.2 1.2 22.0
1.25 1194 . 849 . 682 .121 . 118 .120 72.5 9.4 8.7 | Nec
2.27 L9156 .870 . 560 .108 . 143 128 §7.2 8.8 4.1
1.21 1.185 .850 . 680 . 130 . 118 L 124 72.3 9.7 10.0 | Nrc
115 1.115 . 830 . 662 . 186 .132 . 159 69.2 10.3 15.0
1.38 1.340 014 . 732 . 045 .075 . 0680 78.8 8.1 4.5 | Pc
1.16 1385 . 964 L772 . 087 071 . 069 79.9 6.9 3.4
2.60 1.100 .808 . 652 .048 . 051 . 050 68.6 10.6 8.6 | Nec
144 1.024 L7235 .603 . 150 . 200 175 62.0 8.0 4.1 | Nrc
1.68 1.290 . 929 .738 . 055 . 040 . 048 77.5 9.7 7.5 | Pc
1.58 1.323 . 830 .738 .42 . 045 . 044 78.2 8.7 8.0
1.33 1.358 . 954 .753 .054 <041 . 043 81.2 9.9 10.1
210 1.353 .978 L7715 .021 . 034 .023 71.3 6.2 21| Pc
2.08 1. 200 . 886
1.67 L170 .861
119 .995 .739
220 . 582 .462
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Atmospheric conditions during solar radiation measurements

S rom | At Wind  § yig. | Sky
me from ir tem- si-
(Beaufort © blue- Cloudiness and remarks
apparent perature bility
noon scale) ness
August 1924 °C.
1; 3:00 a. RN2\wWa._____ 8 5| Few Ci, moderate he,
1; 0:53 a.. 25,0 WSwW 2__. 8 5 | 1 Cu, moderate hz.
1;3:52p 250 WNW4__ 8 4 ( 3 Cu, moderate haz.
2 3:38a. 29| ESE4.._.|] 89 6] Few Ci.
2, 2:30a. 25.0| ESE4....| 8§89 6 1 Few ClL.
2; 2:08 a_ 250 ESE4_ ... 8 [
2, 0:01 a. 28.7 1 Ci, Few Cu.
2;0:10 p. 2.7
4; 2:29 8. 21.7 Few Ci, Few Cu, moderate hz.
6;3:12a._____. 15.0 Few Ci few Frcu.
;3088 canan 15.0 1 Freu.
2: 19.4 0 clouds.
3: 20.6 0 clouds.
3 2.6 0 clouds.
1 26.1 1 Cu. moderate hz.
H 19.4 | NExE 2 84 6(1Acu.
1 19.4 | NExXE 2 84 6| 1Acu.
13.9 { NxNE 2 7 6 | Trace Frcu.
17.8 2 7 51 0clouds.
20.0 | NE 2 7 4 | 0 clouds.
23.2 | SSE 2 7% 5 | 0 clouds.
9
21.7{ SSW S8 8 1{3Ci
4.7 3 8 5] 2Ci, 2Cu.
16.1 | NW 2 9 6| 1 Cist.
17.8 | NWxN 2 9 6]2Ci 1 Acn.
22.2 | SxW 2 8+ 7 1Ci, 1t hz.
19.4 ] 8W 4 8 411 Acu. few Frcu; fumules over
sky.
1L9| NW3 8 6 | Few Cu
13.1 | NW5 9 8|3 Cu.
13.3] NW 35 9 8]3Cu.
16.9| NW 5 9 8| 4Cu
10.6 | N3 8 6]1CiinE
1.0 N3 8 6{1Ciin E.
17.5| NNE 3 94 1 | 10 Cf haze; trace Cu.
17,2 | NNE 2 9 4] 4109 Ci, ill defined; hz. in N.

POSITIONS AND AREAS OF SUN SPOTS

[Communicated by Capt. J. F, Hellweg, U. §. Navy, Superintendent U. 8. Naval Ob-
servatory. Data furnished by the U. S. Naval Observatory in cooperation with
Harvard ac 1 Mount Wilson Observatories. The difference in loneitude is measured
from the central meridian, positive west. The north latitude is positive. Areas are
corrected for foreshortening and are expressed in millionths of the sun’s visible hemnis-
phere. The total area for each day includes spots and groups)

Hellographie Area
Esstern Py
stand-
Date ard | Diff.in Longl- | Lati- eE’ocrh Observatory
time lggg‘l; tude tude Spot | Group day
k m o o
1 50| (M M U. 8. Naval
........ O] ) Harvard.
m 8| 1) U. 8. Naval
11 21 (1) 1) Do.
13 52 (1) 1) Do.
11 8| —75.0 229.1 Do.
13 17 ] —-81.0] 2287 Do.
13 54 —40.0} 227.1 Do.
10 4| =369 228.1 Harvard.
13 10| —-23.0 227.1 U. 8. Naval,
. 12 0| =12.0| 2255 Mount Wilson,
Aug.13._..| 12 50 :l-ii.g ;gig Do.
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POSITIONS AND AREAS OF SUN SPOTS—Continued

Heliographic Area
Fastern i Total
stand- area
Date ard | DIfLIo[ponoi | 1an rorh Observatory
e ngi- ati- eac
time l;)lllag; tude tude S8pot | Group day
1934 km °
Aug. 14.._|11 1| —-2.5 U. 8. Naval.
+27.0
Aug.15....] 11 3| 4115 Do.
+39.5
Aug.16....| 13 50 :‘l-_'.;gg Mount Wilson.
Aug.17....1 13 27| 4+39.0 U. 8. Naval.
+66.0
Aug.18.._.1 12 0] 4159.0 Mount Wilson.
+52.0
+-80.0
Aug 12 48 (] U. 8. Naval
Aug. 13 27 ) Do.
Aug 13 14 Q)] Do.
Aug 13 17 Q] Do.
Aug 13 26 Q) Do.
Aug 13 15 (1 Do.
Aug 11 47 m Do.
Aug 9 0 [Q] Mount Wilson,
Aug 115 U. S. Naval
Aug 14 23 " Do.
Aug. 11 31 Q)] Do.
Aug 10 57 (O] Do.
Aug. 13 20 ) Do.
1 No spots.

Note.—Mean daily area for 30 days: 84.

PROVISIONAL SUN-SPOT RELATIVE NUMBERS FOR
AUGUST 1934

(Dependent alone on observations at Zurich and its station at Arosa)

Data furnished through the courtesy of Prof. W. Brunner, Eidgenossische Sternwarte,
Zurich, Switzerland]

August 193¢ | Relative | g ppue 1g3g | Relative | yugust 193¢ | Relative
) U Off 11____..__ 12 || 21 . _______ 0
2 . 012 ________ Boo 21 || 22_________ 0
. S Oy 13 . ____. 21 | 23._____.__ 7
- SRR RSN | S - S, 23 (1 24 ___.__._ 8
L . 0 15 ____.___ 24 || 25 . ____ 0
[ S 48 || 16_________ 26 || 26.._______ 0
S 817 ______. 17 | 27 ______.__ —————
< S Ol 18 ... 22 ) 28 ____.___
Yo .. 100 19 _____. 134129 ________ o?
0. .s 11 1 20 0|l 30...______ 7
3l 0?

Mean for 29 days=3_8.5.

@=Passage of an average-sized groug through the central meridfan.
b=Passage of a large group or spot through the central meridian.
c¢=New formation of a center of activity: E, on the eastern part of the sun’s disk;
W, on the western {mrt M, in the central zone.
d=Entrance of a arge or average-sized center of activity on the east limb.



